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X. Various Experiments on the Force of 
EleSirical Explofions. By Jofeph Prieftley, 

LL. D. F. R, S. 



Read March 2, Tl 4T A K I N G the explofion of a bat- 
17699 JLVjL ter y p a ^s over the furface of a 
green cabbage-leaf, I obferved that it left a track near 
j^th of an inch in breadth, exceedingly well defined, 
and diftinguiftiable by a difference of colour from the 
reft of the leaf Along this path, alfo, the firmnefs 
of texture in the leaf was entirely deftroyed, that part 
becoming quite flexible, like a piece of cloth. Pre- 
fently after, it turned yellow, grew withered, and be- 
came perfe&ly brittle. 

Willing to try the effedl of this explofion pafling 
along the furface of other fubffonces, I laid a piece of 
common window-glafs on the path, prefled/by a 
weight of fix ounces \ but it was (battered to pieces, 
and totally difperfed, together with the leaf on which 
it lay. Placing the black fide of a piece of coik- 
wood upon it, prefled by a weight of half a pound, 
the leaf was not rent, but the cork was furrowed all 
the way, a trench being made in it about half an 
inch in breadth, and a quarter of an inch in depth. 
Laying the fmooth cut furface of the piece of cork, it 
was furrowed all the way, as if it had been cut with 
a file, but not near fo deep as before. Many of the 
{mall pieces, which had been rubbed off in the ex- 
plofion, 
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plofion, remained in the furrow. Alfo the fubftance 
of the cork feemed to be Shattered, and it was eafily 
rubbed off, a little way into it. 

I made this-explofion on the furface of fome red 
wine, in a fmail difh, and kept a part of the fame 
quantity expofed in a fimilar manner; but I could 
perceive no difference between them after feveral 
days. 

The track of an electrical explofion on the furface 
of the cabbage-leaf, being fo well defined, fuggefted 
an experiment to afcertain whether there was any fen- 
fible momentum in the dearie fluid, when it is rufh- 
ing with violence from one fide of a battery to the 
other. For this purpofe I made the explofion pafe 
over the leaves when they were cut in right and acute 
angles; fo that the fhorteft path, from the infide to 
the outfide of the battery, was to turn clofe at the 
angle 5 and obferved that it was not diverted from its 
courfe, in the leaft degree, by the rapidity of its own 
motion, but that it had turned exadtly at the angle, 
and kept as clofe to the oppofite fide, as if the motion 
had begun at the angle. The ele<5tric matter had, 
however, been evidently attracted by the veins of the 
cabbage-leaf, having purfued them a little way, at 
leaft having fenfibly affe&ed them, wherever it met 
with them in its paffage. 

This experiment fuggefted another, intended to de-* 
termine whether the force of an explofion was at all 
diminifhed by being diverted from a right-lined courfe r 
and made to turn in a great number of angles. To 
do this, I firft found, by a great number of trials, 
what length of a fmall iron wire I was able to melt 
with a battery of about twenty fquare feet, in the 
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middle of a circuit of about three yards of brafs wire, 
confiderably thicker than the iron, and ftretched in 
two right lines, fufpended on filken ftrings. The 
length of the iron wire, melted in thefe circumftances, 
was about three inches. I then took the fame brafs 
wire, and fixing pins into a board of baked wood, 
twifted it about them, making it turn in a very great 
number of acute angles, and I put three inches of the 
fame iron wire in the middle of this crooked circuit, 
that I had done in the ftraight one \ fo that the eledtric 
matter in the explofion was obliged to make a great 
number of turns at acute angles, before it could come 
to the iron wire $ but I always found that the fame 
length of iron wire was melted in thefe circumftances 
as in the other, and not the leaft difference was per- 
ceived in the force. 

But though the form of the wire through which an 
explofion pafled, made no difference in its force, I 
found a very remarkable difference occafioned by the 
length of the circuit in wires of the fame thicknefs $ 
and which, I own, furprized me very much. 

In order to afcertain the practicability of firing 
mines by eleftrical explofions, I took twenty two 
yards of fmall brafs wire (but fo thick, however, that 
I could not have melted the leaft part of it by the 
force of any battery I have ever conftrudted), and ex- 
tending it along a dry boarded floor, with a fmall 
piece of iron wire, and a cartridge of gunpowder 
about it, in the place that was moft remote from the 
battery, I found that, upon the difcharge, the wire 
was not melted, nor the gunpowder exploded $ alfo 
the report was very faint. In other circumftances, a 
charge of the fame battery was able to melt more than 
Vol. LIX, K nine 
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nine inches of this iron wire ; and this fame cartridge 
was eafily fired near the battery, conne&ed with 
fhorter pieces of the fame brafs wire ; fo that the di- 
minution of force muft have been owing to the length 
of the circuit. 

In the place of this fmall brafs wire, I fubftituted 
an iron wire one fifth of an inch thick, when about 
half an inch of the fmall iron wire was exploded ; fo 
that the force was not leflened fo much in a circuit of 
the thick iron wire, as it had been in one of the fmall 
brafs wires. In order to judge how much of the 
force might be loft by nearer circuits, confifting of 
lefs perfect conductors, I joined the middle of the 
circuit made by the iron wire with water, in which 
both the wires were immerfed. The effedt was, that 
the fmall iron wire was only made red-hot, but not 
exploded as before. 

Being fenfible how much depended upon avoiding 
lefler circuits, whereby part of the fire of an explo- 
fion might return to the battery, without reaching the 
extremity of the circuit, where I intended the whole 
of its force to be exerted, in the remaining experi- 
ments, I infulated half the circuit of iron wire. 
There was no occafion for infulating the whole cir- 
cuit; for if there was but one paflage to, or from 
the middle of it, there could be but one from, or to 
it. In this method it was eafy to afcertain what lofs 
of force was occafioned by the length of the circuit, as 
every other circumftance was carefully excluded ; and 
it prefently appeared to be very confiderable; for tho' 
I could melt nine inches of the fmall iron wire at the 
diftance of fifteen yards from the battery 5 when I tried 
twenty yards, I found that I was juft able to make 
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fix inches' of it red-hot. The battery in thefe expe- 
riments was in the houfe, and the wires of which 
the circuit confifted were conveyed by filken firings 
into a garden adjoining to the houfe. 

Mentioning this lofs of force oecafioned by the 
length of the circuit in electrical explofions to Dr. 
Franklin, he told me that the fame obfervations had 
occurred to him, and that he had alfo been difap- 
pointed in an attempt to fire gunpowder at a diflance 
from his battery. 

Struck with this appearance, I endeavoured to as- 
certain the quantity of this obftruftion, by trying 
what other courfes the electric fire would chufe pre- 
ferably to a long metallic circuit. In the firft place, 
taking about a yard of the fmall brafs wire, mention- 
ed above, I difpofed it in the manner defcribed be- 
low, connecting one of the ends with the outfide of 
the battery, and the other with the infide. In the 
firft place, I brought the parts a and b (near the two 
extremities) into contact, and, upon the difcharge, 
found there had been a fufion in that place, and that 
a great part of the fire had taken the fhorter circuit, 
though it had been obliged to quit the wire in one 
place, and enter it again in another. Afterwards I 
removed the parts a and b to a fmall diftance from 
one another, and, upon the explofion, obferved a 
ftrong fpark pafs between them. Removing them to 
greater and greater diftances, I found the explofion to 
pafs above one third of an inch in the air, rather than 
make the circuit of the continued wire. Ufing a 
longer and fmaller iron wire, the paflage through the 
air exceeded half an inch. I then took four or five 
yards of iron wire one tenth of an inch thick, when 
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the pafTage through the air was ftill half an inch 3 
and taking three yards and a half of wire that was 
one fifth of an inch thick* the fpark in the air was 
half an inch, and fometimes near three quarters of 
an inch* Making ufe of only half the length of this 
wire, the pafTage through the air was only half that 
diftance, or ^th of an inch. When I kept the place 
of near contadt ahout the middle of this wire, and 
made the explofion at the extremities of the whole 
wire, I was obliged to bring them about as near again, 
i. e. to little more than one eighth of an inch, before 
the pafTage would be through the air; fo that the 
force of the whole explofion muft have been greatly 
weakened by its pafling through fo much of the wire. 
Laftly, I took a pair of kitchen tongs, the legs of 
which were two feet, and the fmalleft part of them 
above half an inch in diameter ; when the circuit was 
made about one fixth of an inch in the air (for at 
that diftance from one another the ends of the tongs 
had been fixed) rather than through four feet of that 
thick iron. 

Notwithftanding this evident pafTage of the eledric 
matter through the air, at the fame time that a me- 
tallic circuit was provided for it j it was certain that 
the whole of the charge did not pafs in the air: for 
when I extended 4-d of an inch of fmall iron wire 
between a and b> it was only made red-hot by the 
difcharge ; whereas above two inches of it would 
have been exploded, if there had been no other me- 
tallic circuit at all. 

As the eledtric fire meets with fo much obftru&ion 
in pafling through a circuit of iron of this thicknefs, I 
make no doubt but that it is confiderably obftru&ed 
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In paffing through metallic circuits of any thicknefs 
whatever 5 and that it would prefer a very fhort paf- 
fage thro' the air, if they were made even of no great 
length. In this method the different degrees of conduct- 
ing power in different metals may be tried, ufing me- 
tallic circuits of the fame length and thicknds, and 
obferving the difference of the paflage through 
the air in each, N* B. A common jar anfwers as 
well, in thefe experiments, as a large battery. It is 
evident, from many experiments, that the whole fire 
of an explofion does not pafs in the fhorteft and beft 
circuit ; but that, if inferior circuits be open, part 
Will pafs in them at the fame time. Of this I made 
the following fatisfa&ory triaL I took an iron chain, 
and laid it upon a table, in contact with a charged 
jar -> fo that the parts of it made two circuits for the 
difcharge, which I could vary at pleafure ; and I ob* 
ferved that, when one of the circuits was but half an 
inch, and the other more than half a yard ; yet, if the 
charge was high, it always went iri them both, there 
being considerable flafhes between the links of the 
remoteft part of the chain. If the charge was weak, 
it paired in the fhorteft circuit only. 





It is evident, that when the wires of a battery are 
not in clofe contact, there muft be fome lofs of force 
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in the difcharge ; but this never appeared to me to be 
very confiderable. In order to afcertain it by experi- 
ment, I firft found, by repeated trials, what length 
of a piece of iron wire I was able to melt with a bat- 
tery confining of twenty jars, with the wires and 
connecting rods quite loofe, and a chain to join the 
rods belonging to each row of jars, which is the man- 
ner in which I have generally conftrudted them. In 
thefe circumftances, I found the battery was able to 
melt fomething more than two inches and a half of 
the wire. I then foddered the wires of each jar to the 
rod which connected them, and alfo foddered another 
rod to all thefe, inftead of the chain which I had 
ufe'd ; £o that I avoided near a hundred fparks in the 
difcharge, at each of which there muft have been 
fome lofs of force -, but I did not find, after many 
trials, that the flrength of the battery had been 
thereby fenfibly diminished : for I could not melt 
three inches of the fame piece of wire in thefe cir- 
cumftances. It was only made red-hot, which is 
equivalent to the melting and exploding of little 
more than two inches and a half. 
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